Roscovitine inhibits extrusion of second polar body and induces apoptosis in rat eggs cultured in vitro.
Inhibition of cyclin-dependent kinases (Cdks) may result in meiotic cell cycle arrest and apoptosis in rat eggs in vitro. We aimed to find out whether roscovitine, a Cdk inhibitor, inhibits extrusion of second polar body (II PB) and induced egg apoptosis in vitro. The metaphase-II (M-II) arrested eggs were collected from oviduct and exposed to various concentrations of roscovitine for 3h in vitro. The morphological changes, phosphorylation status of Cdk1, cyclin B1 level, hydrogen peroxide (H2O2), p53, Bax, Bcl2 and cytochrome c expressions, caspase-3 activity and DNA fragmentation were analyzed. We showed that the lower concentrations of roscovitine significantly reduced Thr-161 phosphorylated Cdk1 level and inhibited extrusion of II PB. The higher concentrations of roscovitine significantly reduced Thr-161 phosphorylated Cdk1 level but total Cdk as well as cyclin B1 levels remained high. Higher concentrations of roscovitine increased H2O2 level and expressions of p53, Bax and cytochrome c in treated eggs. The increased proapoptotic factors induced capsase-3 activity and thereby DNA fragmentation that finally resulted in cytoplasmic fragmentation, a morphological apoptotic feature. Our data suggest that roscovitine inhibited II PB extrusion possibly by reducing Thr-161 phosphorylated Cdk1 level and induced apoptosis through mitochondria-caspase-mediated apoptotic pathway in rat eggs cultured in vitro.